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Summary (with revisions) 
Problem 

To provide an endless stamping belt for a rotary stamp that is comprised of a porous 
thermoplastic resin printing material less than 2 mm thick and that can be adhered securely to a 
base cloth without using a hot melt sheet. 



Means to solve 

An endless stamping belt for a rotary stamp manufactured by: using a porous printing 
material with attached base cloth that is manufactured by placing a plate-like original member, 
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formed to a thickness of 0.1-1.9 mm by blending and kneading a thermoplastic resin, a 
water-soluble organic solvent, and a water-soluble bubble-forming agent in a ratio of 
1.0:0.1-0.8:3.0-4.0, together with a base cloth comprised of a woven material or a nonwoven 
fabric into a mold and hot pressing them to obtain an integrated sheet, after which the 
water-soluble organic solvent and the water-soluble bubble-forming agent are removed from said 
sheet by washing; forming a printing surface as needed; cutting to a desired size with an 
ultrasonic cutter; melt-solidifying the cut surface to form a nonporous printing material 
protective film which prevents ink from oozing; and then overlapping both ends of the porous 
material with attached base cloth and thermally fusing them via a heat-sealing machine. 




Claim 

An endless stamping belt for a rotary stamp manufactured by: using a porous printing 
material with attached base cloth that is manufactured by placing a plate-like original member, 
formed to a thickness of 0.1-1.9 mm by blending and kneading a thermoplastic resin, a water- 
soluble organic solvent, and a water-soluble bubble-forming agent in a ratio of 
1.0:0.1-0.8:3.0-4.0, together with a base cloth comprised of a woven material or a nonwoven 
fabric into a mold and hot pressing them to obtain an integrated sheet, after which the water- 
soluble organic solvent and the water-soluble bubble-forming agent are removed from said sheet 
by washing; forming a printing surface as needed; cutting to a desired size with an ultrasonic 
cutter; melt-solidifying the cut surface to form a nonporous printing material protective film that 
prevents ink from oozing; and then overlapping both ends of the porous material with attached 
base cloth and thermally fusing them via a heat-sealing machine. 
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Detailed explanation of the invention 

Technical field 

[0001] 

The present invention pertains to an endless stamping belt that uses an open-cell porous 
printing material that is used with an embedded-ink type of rotary stamp. 

Prior art 
[0002] 

With rotary stamps comprised of an endless stamping belt that uses an open-cell porous 
printing material, as disclosed in Japanese Kokai Patent Application No. Sho 54[1979]-103127 
and Japanese Utility Model No. Sho 54[1979]-1 18210, ink can be stored internally; so that 
continuous stamping can be performed without having to add ink when they are used, making 
them very convenient. 

Conventionally, a rubber that has been made spongy has primarily been used as the 
material for this type of endless stamping belt; however, the present applicant has previously 
submitted Japanese Kokai Patent Application No. Hei 11[1999]-129595 and Japanese Kokai 
Patent Application No. Hei 11[1999]-129596 wherein the porous printing material was changed 
to a thermoplastic resin. With Japanese Kokai Patent Application No. Hei 11[1999]-129595 and 
Japanese Kokai Patent Application No. Hei 11[1999]-129596 a thermoplastic resin, a 
bubble-forming agent, etc., are blended and kneaded to form an approximately 2 mm thick plate- 
like original member, after which it is hot-pressed with a hot melt sheet in a mold with engraved 
pedestals to obtain an integrated sheet; the bubble-forming agent is then removed from this sheet 
by washing to produce a porous printing material. However, when one attempts to form a plate- 
like original member less than 1 mm thick with the conventional extrusion manufacturing 
method, fractures or similar problems occur due to extrusion molding defects or to insufficient 
strength in bending. Therefore, the limit with respect to the aforementioned plate-like original 
member has been approximately 2mm. Also, when said plate-like original member becomes 
thicker than 2 mm, the base fabric will be deformed or broken during integral molding with the 
base fabric. As a result, the adhesivity to the base fabric will also deteriorate. Therefore, a plate- 
like original member thinner than that has not been possible. 

[0003] 

Patent Document 1: Japanese Kokai Patent Application No. Sho 54[1979]-103127 
Patent Document 2: Japanese Utility Model No. Sho 54[1979]-118210 
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Patent Document 3: Japanese Kokai Patent Application No. Hei 11[1999]-129595 
Patent Document 4: Japanese Kokai Patent Application No. Hei 11[1999]-129596 

Disclosure of the invention 
Problem to be solved by the invention 
[0004] 

The purpose of the present invention is to offer an endless stamping belt for a rotary 
stamp that is comprised of a porous thermoplastic resin printing material less than 2 mm thick 
and an endless stamping belt for a rotary stamp that can be adhered securely to the base cloth 
without using a hot melt sheet. 

Means to solve the problem 
[0005] 

An endless stamping belt for a rotary stamp manufactured by: using a porous printing 
material with attached base cloth that is manufactured by placing a plate-like original member, 
formed to a thickness of 0.1-1.9 mm by blending and kneading a thermoplastic resin, a 
water-soluble organic solvent, and a water-soluble bubble-forming agent in a ratio of 
1.0:0.1-0.8:3.0-4.0, together with a base cloth comprised of a woven material or a nonwoven 
fabric into a mold and hot pressing them to obtain an integrated sheet, after which the water- 
soluble organic solvent and the water-soluble bubble-forming agent are removed from said sheet 
by washing; forming a printing surface as needed; cutting to a desired size with an ultrasonic 
cutter; melt-solidifying the cut surface to form a nonporous printing material protective film that 
prevents ink from oozing; and then overlapping both ends of the porous material with attached 
base cloth and thermally fusing them via a heat-sealing machine. 

Effect of the invention 
[0006] 

With the present invention, when a porous thermoplastic resin printing material is used as 
the material for the endless stamping belt for a rotary stamp, the use of a particular combination 
of materials makes it possible to form a plate-like original member with a thickness of 
0.1-1.9 mm by extrusion; in addition, by using the a plate-like original member with a thickness 
of 0.1-1.9 mm, its ability to adhere to the base cloth is improved so that the plate-like source 
member and base cloth can be adhered securely even when a hot melt sheet is not used. 
Accordingly, it is possible to obtain an endless stamping belt for a rotary stamp in which a 
porous thermoplastic resin printing material less than 2 mm thick and a base cloth are adhered 
securely. 
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Moreover, with the present invention the porous material is cut to a prescribed size with 
an ultrasonic cutter, but it is possible to melt-solidify the cut surface simultaneously with the 
cutting, so that it is quickly and easily possible to form a nonporous printing material protective 
film that prevents ink from oozing, which is extremely advantageous. 

Moreover, with the present invention, after the water-soluble organic solvent and the 
water-soluble bubble-forming agent are removed by washing, the two ends of the porous printing 
material with attached base cloth are overlapped and thermally fused via a heat-sealing machine, 
and because the material is a thermoplastic resin there is an advantage in that it can be welded 
without requiring a special adhesive. 

Embodiment of the invention 
[0007] 

In the following the present invention will be explained in detail. The present invention is 
an endless stamping belt for a rotary stamp manufactured by: using a porous printing material 
with attached base cloth that is manufactured by placing a plate-like original member, formed to 
a thickness of 0.1-1.9 mm by blending and kneading a thermoplastic resin, a water-soluble 
organic solvent, and a water-soluble bubble-forming agent in a ratio of 1.0:0.1-0.8:3.0-4.0, 
together with a base cloth comprised of a woven material or a nonwoven fabric into a mold and 
hot pressing them to obtain an integrated sheet, after which the water-soluble organic solvent and 
the water-soluble bubble-forming agent are removed from said sheet by washing; forming a 
printing surface as needed; cutting to a desired size with an ultrasonic cutter; melt-solidifying the 
cut surface to form a nonporous printing material protective film that prevents ink from oozing; 
and then overlapping both ends of the porous material with attached base cloth and thermally 
fusing them via a heat-sealing machine. 

[0008] 

A thermoplastic resin that melts at 50°C-250°C can be used as the thermoplastic resin 
used with the present invention; for example, it can be polyethylene, polypropylene, 
polybutylene, polyurethane, polystyrene, polyvinyl chloride, polyester, polycarbonate, 
polyethylene-group thermoplastic elastomer, polypropylene-group thermoplastic elastomer, 
polybutylene-group thermoplastic elastomer, polyurethane-group thermoplastic elastomer, 
polystyrene-group thermoplastic elastomer, polydiene-group thermoplastic elastomer, 
polychlorinated thermoplastic elastomer, or the like; however, polyethylene in particular is 
preferably used. Moreover, ethylene glycol, diethylene glycol, triethylene glycol, polyethylene 
glycol, propylene glycol, dipropylene glycol, tripropylene glycol, polypropylene glycol, glycerin, 
or the like can be used as the water-soluble organic solvent. Moreover, an alkaline metal salt 
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such as sodium chloride or calcium chloride can be used as the water-soluble bubble-forming 
agent, preferably with a grain diameter of 2-100 jam. 

Next, an extrusion machine is used to form the blended and kneaded thermoplastic resin, 
water-soluble organic solvent and water-soluble bubble-forming agent into a plate-like original 
member with a thickness of 0.1- 1.9mm. With the present invention it is essential that the ratio of 
the thermoplastic resin, water-soluble organic solvent, and water-soluble bubble-forming agent 
be 1.0:0.1-0.8:3.0-4.0. If the mixture deviates from this ratio, fractures or similar problems occur 
due to extrusion molding defects or insufficient strength in bending, thus hindering the formation 
of a series of open cells, and a thin pi ate- like original member cannot be obtained. By using the 
aforementioned blending it is for the first time possible to obtain a thin plate-like original 
member with the required performance. 

Moreover, when the plate-like original member is formed, a fine powder of a pigmented, 
exothermic material such as carbon black/organic pigment/pearl pigment that absorbs ultraviolet 
rays and produces heat can be added. 

[0009] 

To obtain a balance with respect to the plate-like original material, a woven material with 
a thickness of 0.5 mm or less is primarily used as the base cloth for the present invention. The 
material used can primarily be various types of woven or nonwoven fabrics comprised of plain- 
woven or twisted fibers of cotton, silk, wool, acetate, vinylon, vinylidene, polyvinyl chloride, 
acrylic, polypropylene, polyethylene, polyurethane, fluorine series filament, polyclar, rayon, 
nylon, polyester, or the like. In particular, a woven material that uses synthetic fibers with a 
denier of Id or less, that is, ultrafine woven fibers, is most preferable in terms of, for example, 
ink resistance, ink distribution, strength, fray-resistance, heat-resistance, adhesion, rotatability, 
durability, and the like. For example, Silflora®X (brand name, Toyobo Co., Ltd.), Savina® 
Minimax®, Kurauzen MCF® [transliteration], and Beruseimhaitekurosu [transliteration] (brand 
name, Kanebo Corporation) can be used. 

[0010] 

Next, the aforementioned plate-like original member and base cloth are stacked and 
placed in a mold, and while a slight amount of pressure is applied they are heated to a 
temperature of approximately 50°C-250°C, above the melting point of the thermoplastic resin to 
produce an integrated sheet. By applying the pressure the thickness of said sheet is reduced to a 
thickness less than that of the aforementioned plate-like original member, with sheet 
thickness :plate-like original member [ratio] being approximately 0.05-0.99. 
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Moreover, a thermal roll can be placed at the extrusion port for the aforementioned plate- 
like original member, and it can be continuously adhered to the base cloth, in which case the 
aforementioned blending is essential. The aforementioned blending makes it possible to obtain a 
uniform surface for the integrated sheet while at the same time obtaining adhesion with the base 
cloth and avoiding deformation of the base cloth and tearing of the base cloth. 

Then, by removing the aforementioned water-soluble organic solvent and water-soluble 
bubble-forming agent by means of washing, a porous printing material is produced. 

[0011] 

Next, if necessary a printing surface is formed on the aforementioned porous printing 
material. To form a printing surface with the character figures on the porous printing material 
surface of the porous thermoplastic resin printing material of the present invention, typically the 
portion of the thermoplastic resin intended to be blank is melt solidified to form a non-printing 
part with a non-porous printing material protective film that prevents the ink from oozing, and 
the porous printing material intended for character figures or the like is left as is without melting 
it, so that ink can ooze from it. Here, "if necessary" means "at this stage the printing surface can 
be formed, or the printing surface can be formed after the endless stamping belt is produced." 

Various methods can be used for forming the printing surface. For example, a heated 
mold can be applied directly to the blank part to melt it; the blank portion can be melted directly 
with a thermal head; various lasers such as a carbon dioxide gas laser or a YAG laser can be used 
to melt the blank portion; an exothermic material can be interposed and the blank portion melted 
by means of a xenon flash lamp or the like. 

[0012] 

Next, the aforementioned porous printing material is cut to a prescribed size using an 
ultrasonic cutter and the cut surface is melt solidified to form a nonporous printing material 
protective film which prevents the ink from oozing. 

First, the blade of the ultrasonic cutter is positioned at a prescribed location on the porous 
printing material. Next, the ultrasonic cutter is turned on and the cutting part vibrates; this is 
drawn forward while being pressed down from above, and thus the porous material is cut while 
that cut surface is simultaneously melt solidified. 

With the present invention an ultrasonic cutter which vibrates from several thousand 
times per second to several ten thousands of times per second can be used. In practice, an 
ultrasonic cutter that is equipped with a stainless steel or an alloy cutting blade can be used; for 
example the USW-333 (brand name, Honda Electronics Co., Ltd.) compact ultrasonic cutter, 
which vibrates at 40,000 times per second, can be offered as an example. 
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[0013] 

Next, both ends of the porous printing material which has been cut are overlapped and 
they are thermally fused via a heat-sealing machine to produce the endless stamping belt for a 
rotary stamp of the present invention. Because the material is a thermoplastic resin rather than a 
heat-hardening resin such as rubber, no adhesive is required; it can be heat fused as is. 

Application example 
[0014] 

In the following the present invention will be explained in detail by means of an 
application example. 

First, 100 parts by weight of polyethylene resin, 20 parts by weight of polyethylene 
glycol with a molecular weight of 400, and 350 parts by weight of sodium chloride with a grain 
diameter of 10-60 |im were blended, a slight amount of carbon black was added, and this was 
kneaded, producing a plate-like original member with a thickness of 1.0 mm. 

Next, said plate-like original member and a base cloth of plain-woven 0.5 denier ultrafine 
polyester fibers were stacked in a mold and heated to 140°C while applying a pressure of 
200 kg/cm to obtain an integrated sheet. As a result of the pressure, said sheet was compressed 
to a thickness of 0.5 mm. 

Next, said sheet was immersed in hot water to wash away the polyethylene glycol and the 
sodium chloride, and when they were completely removed it was dried thoroughly, producing a 
thin porous printing material with a thickness of 0.5 mm. 

Next, a positive film wherein the character figures and the like are indicated by the black 
areas and the blank portions are indicated by translucent areas was stacked on the 
aforementioned porous printing material and irradiated with ultraviolet light from the film side. 
At the black areas of the positive film, the ultraviolet light is prevented from reaching the porous 
printing material, so the porous printing material remained as is, while at the translucent areas of 
the positive film the ultraviolet light passes through, producing heat in the carbon within the 
corresponding portions of the porous printing material, melt-solidifying the porous printing 
material, and forming a nonporous printing material protective film. Accordingly, a printing 
surface was formed with a printing part where the ink can ooze out, and a nonprinting part where 
the ink cannot ooze out. 

Next, the blade of a USW-333 (brand name, Honda Electronics Co., Ltd.) compact 
ultrasonic cutter was placed on the porous printing material and positioned, the ultrasonic cutter 
was turned on, and the cutting portion was vibrated; this was drawn forward while being pressed 
down from above, and thus the porous material was cut while the resultant cut surface was 
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simultaneously melt solidified, forming a nonporous printing material protective film that 
prevents ink from oozing. 

Next, both ends of this sheet were overlapped and thermally fused via a heat-sealing 
machine to produce the endless printing belt of the present application example. The present 
application example is shown in Figure 1; 1 is the printing part, 2 is the non-printing part, and 3 
is the base cloth. The difference in height between printing part 1 and non-printing part 2 is 
approximately 0.01-0.1 mm. 

The endless stamping belt thus manufactured is supplied appropriately with ink from the 
base cloth side of the endless printing belt, and this is used in combination with a publicly known 
rotary stamp. 

Brief description of the figure 
[0015] 

Figure 1 is the endless stamping belt of Application Example 1. 

Explanation of symbols 
[0016] 

1 Printing part 

2 Non-printing part 

3 Base cloth 




Figure 1 



